49 



WHAT IS CLAIMED IS: 
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1. A methoti of forming polymers having diverse monomer 
sequences on a single substrate , said substrate comprising a surface 
with a plurality of selyfected regions, said method comprising the 
steps of: 

a) forming a plurality of channels adjacent said 
surface, said channels at least partially having a wall thereof 
defined by a portiom of said selected regions; 

^placing selected monomers in said channels to 
pol'Mkn. at said portion of said selected regions, said 
saibgf sel^ted regions comprising polymers with a sequence 
from polymers in at least one other of said 



synthesiz 
portion o 
of monomers 
selected reg 



:) repeating steps a) and b) with said channels formed 
along a seobnd portion of said selected regions. 



2. The methbd as recited in claim 1 wherein said step 
of forming a plurality of cnannels comprises the step of placing a 
20 channel block adjacent said Nsurf ace, said channel block having a 

plurality of grooves t herein: ,\ walls of said grooves and said surface 
at least partially defining s^d flow channels. 



f lowi 
channel, said fi 
said first mono 



3. The method as Vecited in claim 1 wherein the step 
25 of placing selected reagents in sVid channels comprises the steps of: 

removing a protecting ^roup from an active site in at 
least a first charme 

first monomer \hrough said at least a first 
t ihonomer comprising a protecting group thereon, 
30 said first monoirfdr^r: tiding to said act\ve site in said first channel; 

rempying m protecting groupXf rom said active site in at 
least a second |c|nannerv at least a portidm of said second channel 
overlapping a .plprtion of said substrate c^tacted by said first 
channel; and 

35 flowing a second monomer through said at least a second 

channel, said second monomer binding to said^ctive site in said 
second channel. 



4. The method as recited in claiiAl further comprising 
40 the step of screening said polymers for binding a^^finity with a 
receptor. 
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5. The method as recited in claim 1 wF 
10 different polymers are formed on said surface. 



srein at least 
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6. The met^iod as recited in claim 1 wherein at least 
1,000 different polymerS^ are formed on said surface. 

7. The method as recited in claim 1 wherein at least 
100,000 different polymer^ are formed on said surface. 

8. The method as recited in claim 1 wherein said 
polymers are selected f rom ^he group consisting of oligonucleotides 
and peptides. 

9. The method\as recited in claim 1 wherein said 
selected regions each have a area of less than about 10,000 
microns*. 
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10. The method aW recited in claim 3 wherein the steps 

of removing and flowing furtheA comprise the steps of: 

placing a channel bVock in contact with said surface in a 

first orientation and placing aVnaterial comprising a first monomer 

through at least one channel in feaid channel blocks- 
rotating one of saidyhannel block and said substrate 

relative to the other; and 

plapiM a channel bloc^ in contact with said surface in a 
second orient^tionVnd placing a material comprising a second monomer 
through at legist on^ channel in saiV channel block. 



of placing 



and 




method as reciAed in claim 1 wherein said steps 
reagents in said Channels comprises: 
pipet in fluid communication with said channel; 

^aid selected reag\|nts through said channels • 



The method as recited ii\ claim 11 wherein said step 

of placing ^pipet in fluid communication ^th said channel is a step 

of placing said pipet in contact with an or^ice on a side of said 
substrate opposite said surface. 
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13- The method as recited in claiSm 11 wherein said step 
of placing a pipet in fluid communication with Lid channel is a step 
of placing a plurality of pipets in communicatioX with a plurality of 
said channels and flowing different reagents thro\gh at least two of 
said channels. 
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14. The method as recited in claim 1 Receded by the 
step of forming an array of valves of said surface wLreby fluid may 
be directed to desired locations on said surface, and\electively 
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operating said valvesVand flowing said selected reagents through 
channels formed therel 

15, The mfethod as recited in claim 1 preceded by the 
5 step of irradiating por^ons of said substrate with light whereby 

photoremovable groups ard removed from active groups on said 
substrate. 

16. The method as recited in claim 15 wherein said 
10 selected irradiated portiorJ|s are in the form of stripes, and wherein 

said step of forming channels comprises forming said channels along a 
path of said stripes, different reagents placed in at least a portion 
of said channels. 



15 



20 



25 



30 



35 



40 



17. A method of \f orming a plurality of peptide 
sequences on a surface of a sihgle substrate comprising the steps of: 

a) placing said \substrate in contact with a channel 
block in a first orientation, sWd channel block having a plurality 
of channels therein; 

Lowing at leabt a first amino acid through at 



least one 
surface; 

least one 
portions o 

substrate 
block agaiii 



said chann 




hannels, coupAing said first to portions of said 

lowing at leasU a second amino acid through at 
qhannels, coupling said second amino acid to 

:ce; 

itating said channel block relative to said 
said substrate Un contact with said channel 
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flowing a third aminA acid through at least one of 
:o form at least first anffl second peptide sequences on 
said surface; and 

f) flowing a fourth amino Vc id through at least one of 
said channels to form at least third and fourth peptide sequences on 
said surface. 

18. A kit for forming diverse polymer sequences 

comprising: 

a substrate; 

a channel block, said channel blocft having a plurality of 
grooves therein; 

means for holding said channel block\in engagement with 
said substrate; 

m ans for translating said channel bl<3bk and said 
substrate relative to the other; and 

means for injecting selected reagents iVito said grooves, 



ft 
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20 
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19. The kiV as recited in claim 18 wherein said 
substrate comprises acti^ site protecting groups. 

20. The kit ks recited in claim 19 further comprising a 
deprotecting material for ifemoval of said protecting groups. 

21. The kit ai recited in claim 18 wherein said grooves 
are connected to apertures iVi said channel block, said apertures 
extending through a back surface of said substrate. 



22. 

means for irra 
of protecting 
removed from 



grd 



cti 



The kit as iecited in claim 18 further comprising 
ing selectedX portions of said substrate for removal 
aps on said sitostrate, said protecting groups 
^^e sites on said substrate upon exposure to light. 



for irradiat 
mask comprij 
to said ligl 



kit as recited in claim 22 wherein said means 
jing'/compr^kses a lightA source and a light mask, said light 
[ing/ regions opaque to\said light and regions transmissive 



The kit as recitec^in claim 18 wherein said means 
for injecting comprises a pipettor. 
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25, The as recited in claim 24 wherein said 

pipettor comprises a plui^lity of pipettes, each of which is coupled 
to a different one of saidl grooves. 
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26. A system >for conducting a plurality of reactions on 
a single substrate, the system comprising: 

at least aftout 100 reaction regions on the single 
substrate, each reaction reaction region being capable of conducting 
a separate reaction; 

means for delivering one or more reactants to one 
or more of the reaction regionsy and 

means for confltaining at least some of the 
reactants from contacting at leabt some of the reaction regions, 

27. The system recited in claim 26 wherein the 
substrate comprises a plurality of^ passages and the reactions are 
supports within said passages. 



20 



28. The system recite^ in claim 26 wherein the means 
for delivering the one or more reactLnts are flow channels of a 
channel block a^acent the substrate\ and the means for constraining 
at least some >6f \the reactants are wdills of the flow channel. 



for constra 
layer on 



reaction 




[The system recited ih claim 26 wherein the means 
least some of the Aeactants is a hydrophobic 
,of the substrate. 
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substrate comprising 

greater than abouft 100 reaction regions 
30 having dif fjferent compounds therein; 

a constraining region surrounding the 
Sgions, the constraining region bding more hydrophobic than 



the reaction regions 
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31. The substrate recited in cl^im 30, wherein the 
constraining region comprises hydrophobic prot^ting groups. 
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32. The substrate recited in claim\31 wherein the 
protecting groups are photolabile. 

33. The substrate recited in claim 3^ wherein the 
reaction regions define channels. 
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34. The substrate recited in claim 30 v\herein the 
substrate includes greater than about 1000 reaction r^ions. 
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35. A mettfod of forming a plurality of polymers having 
diverse monomer sequenced on a substrate, the substrate including a 
plurality of reaction re^ons surrounded by a constraining region, 
the reaction regions beind more wettable by one or more monomer 
solutions than the constraining region, the method comprising 

sequentially placing the one more monomer solutions 
in a first reaction region Ao form a first polymer having a first 
monomer sequence, the monomeV solutions being confined to the first 
reaction region by the constifaining region; and 

sequentiallj placing the one more monomer solutions 
in a second reaction region tc^ f orm a second polymer having a second 
monomer sequence, the monomer solutions being confined to the first 
reaction region by the constraihing region. 
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36. The method rec\.ted in claim 35 wherein the steps of 
placing monomer solutions in theVfirst reaction region include moving 
a pipette with respeat to the subfetrate and depositing at least one 



monomer solution ir/ ttie first reaction region. 



37. 

steps of perio 
second reaction regi 
the first and^ secc 




method reciteffl in claim 35 further comprising 
removing monomlpr solutions from the first and 



ins after selected monomers have been coupled to 



polymers, 



monomer is 
is coupled in 
are placed 



method recited in\ claim 35 wherein a first 
in\the first react iorA region and a second monomer 
reaction region^ before additional monomers 
and /coupled in the first and s^pond reaction regions. 



le seconc 



34. The method recited in claim 35 wherein the monomer 
solutions ire( placed in the first and secondX reaction regions by a 
dispenser sfclected from the group consisting tof an electrophoretic 
pump, a pijpette, and a charged drop dispenser.) 
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40. A method of transforming a firart: heterogeneous 
array of compounds on a single substrate, the heterogeneous array of 
compounds having a plurality of reaction regions, \he method 
comprising the following steps: 

activating a first group of reaction regions and a 
second group of reaction regions; 

delivering a first reactant to the first group of 
reaction regions but not to the second group of reactiob regions; 

allowing the first reactant to react m the first 
group of reaction regions, to convert the first heterog A^oue array 



• 
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into a second heterogeneous array, wherein the heterogeneous arrays 
have greater than about 100 distinct reaction regions, 

41. The methbd recited in claim 40 further comprising a 
step of isolating the first^ group of reaction regions from the second 
group of reaction regions. 



10 



42. The method Vecited in claim 41 wherein the first 
group of reaction regions is i!|polated by placing a channel block 
against the substrate. 
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43. The method reiited in claim 40 wherein the first 
group of reaction regions is isolated from the second group of 
reaction regions by walls on the Vsubstrate • 

44. The method reciAed in claim 43 wherein the 
substrate includ* a series of floW through reaction regions 
separated from cffie another by walli 
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group of react/ 
reaction regions 



heterogeneous a 
regions . 




The method recited in claim 40 wherein the first 
regions is isolaten from the second group of 
by one or more non-5*etting regions on the substrate. 

The method recited in claim 40 wherein the 
s have greater than\ about 1000 distinct reaction 
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47/. The l^hod recited in ^^aim 40 further comprising 
the following /steps : 

delivering a second rea^ant to the second group of 
reaction rdgions but not to the first grouft of reaction regions; 

allowing the second react\nt to react at the second 
group of reaction regions; 

activating a third group oAreaction regions, the 
third group having some reaction regions in ccJigfunon with the first 
group of reaction regions; 

delivering a reactant to the ^ird group or 
reaction regions but not to the second group of j^action regions; and 

allowing the a reaction to take\place in the third 
group of reaction regions. 




